GED Science
Day 8




Review: which picture represents potential
energy and which one represents kinetic energy?
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POTENTIAL ENERGY

Potential energy is stored energy.
A roller coaster sitting at the top
of the track has potential energy.
Coal has potential energy because
we need to do something to it in

order to access its energy.

KINETIC ENERGY

Kinetic energy is the energy of
motion. A roller coaster zooming
down the track has kinetic
energy. Sunlight has kinetic
energy because light waves are
constantly in motion and can be
absorbed.
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The Solar System




What is our place in the universe?
. How do the components of our solar system
E ssentla | move and interact with one another?
Qu est | O n S How do the motions of Earth and the Moon
affect our lives?
How does the position of Earth in the solar
system affect the conditions on our planet?




Introduction



Understanding Scientific Theories

People often use the word theory to mean a guess. However, a
scientific theory is an explanation that is supported by all the
available data. A theory often summarizes a hypothesis that is
supported by many observations, knowledge, and repeated
investigations. To understand scientific theories, examine the

evidence that supports them.

A scientific theory is not just a statement describing something
that happens in the natural world. A theory also contains an
explanation of why or how something happens.



BIG BANG THEORY

In 1929, astronomer Edwin Hubble observed that the galaxies in th
universe around our galaxy, the Milky Way, are speeding away from ue
This model of an expanding universe was important in developing thes'

Big Bang theory.

The Big Bang theory states that all the matter and energy that exists
was once inside a hot, dense mass just a few millimeters across. Apoyt
14 billion years ago, a huge explosion blasted that material outward in
all directions. This blast, known as the Big Bang, was the start of the

universe as we know it.



Three major pieces of evidence support the Big Bang theory. First,
if the universe began with a tiny mass that exploded, the galaxies that
formed after that blast would be moving away from each other. This
phenomenon appears to exist. Scientists also calculated that, given
the way the first atoms formed, 25 percent of the mass in the universe
should be helium. They discovered that this circumstance is also true.
Finally, in the 1940s, scientists predicted that the Big Bang should have
left behind background radiation throughout the universe. Such cosmic
background radiation was detected in the 1960s.



1. Based on the Big Bang theory, which statement describes an
aspect of the universe?

A. The Milky Way is the center of the universe.

B. Galaxies will soon begin to move toward each other.
C. Galaxies are farther apart now than 50 years ago.
D. A second Big Bang will occur in a few billion years.



15 thousand million years

1thousand million years




WORK OF EDWIN HUBBLE

When astronomers looked at distant galaxieé

100 years ago, they could not see them in i
still, they could identify the wavelengths och;\eea;gztgglf
each galaxy emitted. This spectral signature gave
astronomers information about the compositions and
movements of the galaxies. For example, astronomers
determined that if a galaxy were moving toward us,

its energy would be shifted toward the blue end of the
electromagnetic spectrum. If it were moving away,

its energy would be shifted toward the red end. In

the 1920s, Edwin Hubble observed that all galaxies

" seemed to be red-shifted. As a result, he concluded
that they were all moving away from Earth.



Edwin Hubble




The graph represents Hubble's findings. It shows
~ the relationship between the distances of other
galaxies from ours, in megaparsecs (Mpc), and

the velocities at which they move, in kilometers per

second (km/s).

1,000

500

Velocity (km/s)

10

Distance from Earth (Mpc)



2. Which statement expresses the relationship
shown by the graph?

A. All galaxies in the universe move at the same

velocity. |
B. The closer a galaxy is to Earth, the faster it

moves.
C. The farther away a galaxy is from Earth, the

faster it moves. ) <
D. The velocity of a galaxy depends on its mass.



3. How does Hubble’'s observation of red-shifted
galaxies support the Big Bang theory?

A. The Big Bang would have sent the galaxies

flying apart from one another.
B. The red shift means the galaxies are still hot

from the explosion of the Big Bang.
C. The observation suggests that the galaxies are

about 14 billion years old.
D. The red shift proves that the galaxies are all

moving toward each other.
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Our solar system has eight planets. The four
inner planets—Mercury, Venus, Earth, and Mars—

are relatively smaller, rocky bodies. The four outer
planets—Jupiter, Saturn, Uranus, and Neptune—are

giant bodies made mostly of frozen gases.




The difference in composition in the inner and
outer planets is due to how far the planets were from
the sun when they formed. The planets formed from
the remnants present in each part of the solar system
after the sun’s formation. These materials differed
with distance from the sun. In the warmer areas
closer to the sun, dense particles high in substances
such as iron and silicate minerals (compounds of
oxygen and silicon) coalesced and solidified to form
the rocky planets. In the colder outer parts of the
solar system, lighter substances such as ammonia
and methane solidified into ice to form large parts of

the outer planets.



INNER AND OUTER PLANETS
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2. What is the most important factor in explaining

why the inner planets and outer planets formed
differently?

A. the difference in temperature between the
inner and outer parts of the solar system

B. the size of the Milky Way galaxy when the
solar system developed

C._ the fact that the inner planets had more time to
develop than the outer planets

D the decrease in temperature from the outer
part of the solar system to the inner part



3. Which statement describes the difference in the
structural patterns of the inner and outer planets?

A. The planet’s core makes up a larger
percentage of the outer planets.

B. The inner planets have very little rock.

C. The outer planets are smaller than the inner
planets. |

D. The outer planets are made of less dense
material overall than the inner planets.



EARTH’S DAILY PATTERN

One of nature’s most recognizable patterns is the daily change f
day to night and back again. Earth rotates, or spins, on its axis onc o
every 24 hours. As a result, half of Earth is always facing the gy, Teh.
half of the planet has day. Meanwhile, the other half of Earth ig fa.cin °
away. That half of the planet has night. The dlagrams illustrate the ’
rotation of Earth from two points of view.




1.

What pattern creates night and day?

A. continual nuclear fusion in the sun’s core

B. t
C.t
D. t

ne rotation of Earth on its axis
he apparent daily movement of the sun across the sky

he revolution of Earth around the sun






The sun is a star at the center of our solar system.
At its core, the sun reaches a temperature of
27 million degrees Fahrenheit, hot enough for nuclear
fusion. Fusion is a process in which atoms collide
at a high speed and fuse together. In the center of
the sun, hydrogen fuses to form helium and release
tremendous energy—which we experience on Earth
as heat and light. This energy passes from the core to
the radiative zone, and then to the convective zone.
From there, energy reaches the sun’s surface, or
photosphere. It is the photosphere that we see from
Earth as a bright yellow disk. Energy escapes from
the photosphere and travels to Earth at the speed of
light—a journey that takes eight minutes. Above the
photosphere are the thin chromosphere and corona.
The chromosphere and corona are seen from Earth
only during a total solar eclipse, as a bright halo
around the sun’s dark disk.



CROSS-SECTION OF THE SUN




2. Based on the information, what would be the best
title for the passage?

A. Temperature of the Sun

B. How Nuclear Fusion Works
C. Our Solar System

D. Structure of the Sun



3. Which statement best summarizes the
information in the passage and illustration?

A. Energy from the sun takes many years to

reach Earth.
B. The sun’s energy is produced in its core and

passes through several layers before reaching
the surface and traveling to Earth.

C. The sun uses hydrogen atoms as fuel to
undergo nuclear fusion.

D. All solar systems have a star, such as our sun,
at their center.



Homework!

Active Assignments

@ “Week 8

To begin, select an activity from All Activities
Select New Activity

- o Completion: 0/5 (0%)
[ J All Activities No Due Date



